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AB The invention relates to a variant of a parent fungal 

glucoamylase, which exhibits altered properties, in particular improved 
thermal stability and/or increased specific activity. 
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AB A process for making DNA libraries in filamentous fungal cells 

using a novel cloned gene involved in the mismatch repair system of 
filamentous fungal cells is described. By suppressing mismatch 
repair, the loss of sequence diversity is prevented. An electrophoretic 
mobility shift assay for mismatch repair activity is described. A 
mismatch repair gene, msh2, of Aspergillus oryzae was cloned* using PCR 
with primers derived from conserved sequences of other mismatch repair 
genes to generate a probe is described. Methods of inactivating the 
endogenous msh2 gene and the development of vectors using it are also 
described. 
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AB The invention relates to fungal gluco amylase with N-terminal 

extensions which exhibit improved thermal stability. Thus, N-terminal 
extended Aspergillus niger glucoamylase G2 variants were prepd. and their 
enhanced thermostability demonstrated. 
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The substrate specificity of a lipolytic enzyme can be modified by making 
alterations to the amino acid sequence in a defined region of the 
lipolytic enzyme, so as to increase the level of a desired activity or to 
decrease the level of an undesired activity. Thus, the inventors have 
developed lipolytic enzyme variants with a modified amino acid sequence 
with a substrate specificity which can be tailored for specific uses. 
Thus, many variants of Humicola lanuginosa and of Fusarium oxysporum 
lipases were prepd. with recombinant Saccharomyces cerevisiae. Variants 
were prepd. which had phospholipase activity, which had increased 
specificity for long-chain or for short-chain fatty acids, which had 
hydrolytic activity towards digalactosyldiglyceride, and which had 
increased or decreased pH optima. Use of some of the variants in 
vegetable oil degumming and in baking was demonstrated. 
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AB The present invention relates to an anti-dandruff compn. comprising an 
antifungal polypeptide, to the use of an antifungal polypeptide for the 
treatment or prophylaxis of dandruff, to a method for the treatment or 
prophylaxis of dandruff, and to the use of an antifungal polypeptide for 
the prepn. of a compn. for the treatment or prophylaxis of dandruff. The 
antifungal polypeptide, a 51 amino acid-contg. peptide, obtained from 
Aspergillus species, efficiently impedes the growth of the yeast P. ovale 
, even in low concns . Shampoo compns. contg. the peptide are given. 
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The invention relates to a variant of a parent fungal 

glucoamylase, which exhibits improved thermal stability and/or increased 
specific activity using saccharide substrates. The x-ray structure and/or 
model-build structure of Aspergillus awamori variant X100 glucoamylase was 
subjected to mol. dynamics simulations to identify regions important for 
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niger was modified by (1) random mutagenesis, (2) localized random, doped 
mutagenesis, or (3) PCR shuffling spiked with DNA oligonucleotides in 
order to prep, variants having improved thermostability compared to the 
parent enzyme. Such glucoamylase variants have use in starch 
saccharification, oligosaccharide prodn., specialty syrups, producing 
ethanol for fuel, producing beverages, and producing org. compds . (citric 
acid, ascorbic acid, lysine, glutamic acid) . 
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The Coprinus cinereus (CiP) heme peroxidase was subjected to multiple 
rounds of directed evolution in an effort to product a mutant suitable for 
use as a dye transfer inhibitor in laundry detergent. THe wild-t;ype 
peroxidase is rapidly inactivated under laundry conditions due to the high 
pH (10.5), high temp. (50 . degree . C) , and high peroxide concn. (5-10 mM) . 
Peroxidase mutants were initially generated using two parallel approaches: 
site-directed mutagenesis based on structure-function considerations, and 
error-prone PCR to create random mutations. Mutations were expressed in 
Saccharomyces cerevisiae and screened for improve stability by measuring 
residual activity after incubation under conditions mimicking those in a 
washing machine. Manually combining mutations from the site-directed and 
random approaches led to a mutant with 110 times the thermal stability and 
2.8 times the oxidative stability of wild-type CiP. in the final two 
rounds, mutants were randomly recombined by using the efficient yeast 
homologous recombination system to shuffle point mutations among a large 
no. of parents. This in vivo shuffling led to the most dramatic 
improvements in oxidative stability, yielding a mutant with 174 times the 
thermal stability and 100 times the oxidative stability of wild-type CiP. 
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AB A method of constructing libraries of overlapping sequences using rounds 
of primer extension to is described. A first round of primer extension i 
used to generate extended primers that are sepd. from the template DNA. 
The template is then shifted by using the extended primers as both primer 
and templates or by repeating the first stage of the process. The proces 
is then repeated as often as necessary to obtain the desired bank. 
Optionally the polynucleotides are amplified in a a std. PCR 
reaction with specific primers to selectively amplify homologous 
polynucleotides of interest. The method is particularly intended 
to obtain sequences encoding specific domains of proteins for use in 
protein engineering by domain shuffling. Error-prone amplification can b 
used to generate pools of variants. The use of the method on pools of 
Humicola lanuginosa lipase variants to generate new variants is 
demonstrated. 
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AB The invention relates to a modified enzyme with lipolytic activity 
recovered from a filamentous fungi or a bacteria having one or 
more peptide addns . at the N-terminal and/or the C-terminal ends in 
comparison to the parent enzyme. The peptide addns. significantly improve 
the washing performance of the lipase. Further, the invention relates to 
a DNA sequence encoding said modified enzyme, a vector comprising said DNA 
sequence, a host cell harboring said DNA sequence or said vector, and a 
process for. producing said modified enzyme with lipolytic activity. The 
lipase variants are useful in detergent compns . Numerous lipase variants 
contg. substitution mutations and C- and/or N-terminal addns. were prepd. 
with recombinant Aspergillus oryzae or with Escherichia coli. The addn. 
of SPIRR to the N-terminus of Humicola lanuginosa lipase increased the 
wash performance relative to the parent enzyme twofold. 
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AB The invention relates to a modified enzyme with lipolytic activity 
recovered from a filamentous fungi or a bacteria having one or 
more peptide addns . at the N-terminal and/or the C-terminal ends in 
comparison to the parent enzyme. The peptide addns. significantly improve 
the washing performance of the lipase. Further, the invention relates to 
a DNA sequence encoding said modified enzyme, a vector comprising said DNA 
sequence, a host cell harboring said DNA sequence or said vector, and a 
process for producing said modified enzyme with lipolytic activity. The 
lipase variants are useful in detergent compns . Numerous lipase variants 
contg. substitution mutations and C- and/or N-terminal addns. were prepd. 
with recombinant Aspergillus oryzae or with ^Escherichia coli. The addn. 
of SPIRR to the N-terminus of Humicola lanuginosa lipase increased the 
wash performance relative to the parent enzyme twofold. 
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AB Four conserved disulfide bonds and N-linked and O-linked glycans of 
extracellular fungal peroxidases have been identified from 
studies of a lignin and a manganese peroxidase from Trametes versicolor, 
and from Coprinus cinereus peroxidase (CIP) and recombinant C. cinereus 
peroxidase (rCIP) expressed in Aspergillus oryzae. The eight cysteine 
residues are linked 1-3, 2-7, 4-5 and 6-8, and are located differently 
from the four conserved disulfide bridges present in the homologous plant 
peroxidases. CIP and rCIP were identical in their glycosylation pattern, 
although the extent of glycan chain heterogeneity depended on the fermn. 
batch. CIP and rCIP have one N-linked glycan composed only of GlcNAc and 
Man at residue Asnl42, and two O-linked glycans near the C-terminus. The 
major glycoform consists of single Man residues at Thr331 and at Ser338. 
T. versicolor lignin isoperoxidase TvLPIO contains a single N-linked 
glycan composed of (GlcNAc) 2Man5 bound to Asnl03, whereas (GlcNAc ) 2Man3 
was found in T. versicolor manganese isoperoxidase TvMP2 at the same 
position. In addn., mass spectrometry of the C-terminal peptide of TvMP2 
indicated the presence of five Man residues in O-linked glycans. No 
phosphate was found in these fungal peroxidases. 

L4 ANSWER 13 OF 14 HCAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 1995:50558 HCAPLUS 

DOCUMENT NUMBER: 122:48019 

TITLE: Expression cloning, purification and characterization 

of a . beta . -1, 4-mannanase from Aspergillus aculeatus 

AUTHOR (S): Christgau, Stephan; Kauppinen, Sakari; vind, 

Jesper; Kofod, Lene V.; Dalboege, Henrik 

CORPORATE SOURCE: GeneExpress, Novo Nordisk A/S, Copenhagen, DK-2100, 

Den. 

SOURCE: Biochem. Mol . Biol. Int. (1994), 33(5), 917-25 

CODEN: BMBIES 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A cDNA library from the filamentous fungus A. aculeatus was 

constructed in the yeast expression vector pYES2 . 0 and used to isolate 57 
full length cDNAs encoding endo- . beta . -1, 4-mannanase (I) by expression in 
S. cerevisiae. The pos. clones were identified on agar plates contg. 0.2% 
azurine-dyed crosslinked mannan by the formation of blue halos around the 
colonies. All clones represented transcripts of the same I gene (manl) . 
The gene was subcloned into an Aspergillus expression vector and 
transformed into A. oryzae for overexpression and purifn. of the enzyme. 
Recombinant I had a mol. wt. of 45 kDa, a pi of 4.5, a pH optimum of pH 
5.0, and a temp, optimum of 60-70 . degree . . 
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AB Proton NMR spectroscopy has been used to characterize and compare 
wild-type fungal and recombinant Coprinus cinereus peroxidase 
(CIP) and three mutants in which Glyl56 and/or Asnl57 was replaced by Phe. 
Anal, of one- and two-dimensional NMR spectra of recombinant CIP was 
undertaken for comparison with the fungal enzyme and in order to 
est. a meaningful basis for soln. studies of CIP mutants. Proton 
resonance assignments of heme and heme-linked residues obtained for the 
cyanide-ligated form of recombinant CIP revealed a high degree of spectral 
similarity with those of lignin and manganese-dependent peroxidases and 
extend previously reported NMR data for fungal CIP. The three 
mutants examd. by NMR spectroscopy comprised site-specific substitutions 
made to a region of the structure believed to form part of the peroxidase 
heme group access channel for substrate and ligand mols. Proton 
resonances of the arom. side-chains of Phel56 and Phel57 were found to 
have similar spectral characteristics to those of two phenylalanine 
residues known to be involved in the binding of arom. donor mols. to the 
plant peroxidase, horseradish peroxidase isoenzyme C. The results are 
discussed in the context of complementary reactivity studies on the 
mutants in order to develop a more detailed understanding of arom. donor 
mol. binding to fungal and plant peroxidases. 
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